Purpose. To identify risk factors associated with surgical wound infection in patients infected with human immunodeficiency virus (HIV) undergoing surgery for orthopaedic trauma. Methods. Records of 29 male and 7 female HIVpositive patients aged 18 to 47 years who underwent surgery for orthopaedic trauma were reviewed. Data on HIV-specific variables (HIV clinical classification, CD4+ lymphocyte count) and highly active antiretroviral therapy were retrieved, as were data on wound class, fracture type, surgery type, surgical wound infections, and outcomes. Possible risk factors associated with surgical wound infection were analysed. Results. The median follow-up period was 27 (range, 19-41) months. Of the 36 patients, 14 (39%) developed surgical wound infections (4 were deep and 10 superficial). 89% and 67% of them were in HIV clinical category B and in CD4+ T-lymphocyte category 3, respectively. 12 of these infections
INTRODUCTION

Acquired immune deficiency syndrome (AIDS) arises from human immunodeficiency virus (HIV)
infection. In sub-Saharan Africa, there are 25.4 million persons infected with HIV, the prevalence being 7.4%; most such persons are between 20 to 40 years old. 1 Highly active antiretroviral therapy (HAART) has transformed HIV infection to a chronic, manageable condition. [2] [3] [4] As the life expectancy of such patients increases, the number of HIV-positive patients undergoing orthopaedic surgeries also increases.
HIV-positive patients are at higher risk of perioperative infections, complications, impaired wound healing, and mortality. Therefore, it is justifiable to withhold surgery under certain circumstances. 1, 5, 6 HIV-positive patients have higher rates of wound infection than do controls after internal fixation for closed fractures (24% 7 or 16% 8 vs. 5%). We reviewed records of HIV-positive patients undergoing surgery for orthopaedic trauma and identified risk factors associated with surgical wound infection. (Tables 1 and  2) .
MATERIALS AND METHODS
Records
Possible risk factors associated with surgical wound infection were analysed using Fisher's exact test. A p value of <0.05 was considered significant.
RESULTS
All patients received prophylactic antibiotics, whereas 16 were on HAART. According to the Gustilo and Anderson classification, 8 patients had open fractures (4 grade I, 3 grade II, 1 grade IIIb) and their wounds were regarded as contaminated or dirty/infected, whereas 28 had closed fractures with clean wounds (Table 3) .
The median follow-up period was 27 (range, 19-41) months. Of the 36 patients, 14 (39%) developed surgical wound infections (4 were deep and 10 superficial). 89% and 67% of them were in HIV clinical category B and in CD4+ T-lymphocyte category 3, respectively. Only 25% of patients with closed fractures/clean wounds developed surgical wound infection. None of the 2 patients undergoing hip hemiarthroplasty developed an infection. 10 of the 14 surgical wound infections grew positive cultures; 80% of them were polymicrobial. The most common bacterial isolates were Staphylococcus Aureus, Pseudomonas spp, and Enterococcus spp.
12 of these infections resolved after debridement and prolonged antibiotic treatment, and 2 developed chronic osteomyelitis. Four of the patients had nonunion; in one non-union persisted even after revision surgery.
Surgical wound infections were associated with HIV clinical category B (p<0.001), CD4+ T-lymphocyte category of ≥2 (p=0.041), and contaminated wounds (p=0.003).
DISCUSSION
In early series of HIV-positive patients, surgeons were hesitant to perform elective and emergency procedures, owing to high complication rates. They preferred non-surgical treatments, because of unknown responses to treatment and the occupational risks to health care workers. 10, 11 With the development of HAART in the mid-1990s, the morbidity and mortality associated with HIV infections have decreased significantly. 2 HIV is now considered a chronic condition rather than a rapidly progressive, fatal disease. This has changed treatment strategies for concomitant diseases in HIV-positive patients. 4 In HIV-positive patients, rates of postoperative wound infection are higher (24% 6 and 40% 12 ), especially when the wounds are contaminated. 7, 8 The CD4+ lymphocyte count is clinically relevant for stratifying the risks in HIV-infected patients. 10, 13 It consistently correlates with HIV-related immune dysfunction and disease progression, and provides information to guide medical management. Mortality and morbidity increase significantly when the category of CD4+ T-lymphocyte count is more than 2. 1, 5, 11, 14 However, its true prognostic significance remains debatable, because not all studies have reproduced these findings. 7, 15 It is therefore important to properly identify and optimise the immune status of CD4+ deficient patients before any elective surgery. 10 The Centers for Disease Control clinical classification for HIV infection is also useful in stratifying the risk and predicting complications. This staging system recognises the complete clinical continuum of HIV infections. Infection rates are higher in symptomatic HIV-positive patients. 6, 12, 15 Contamination is also a risk factor for surgical wound infection. In HIV-positive patients, open fractures are associated with high rates of postoperative wound infection (42% 7 to 72% 12 ) and chronic osteomyelitis (50% 7 to 71% 16 ). This is also consistent with dental studies and other types of facial surgeries. 17, 18 A cogent hypothesis proposes that the risk of infection relates to the bacterial load at the wound site before surgery. In immunocompromised patients, the capacity to resist higher bacterial loads (in open fractures or contaminated surgery) is reduced. Prophylactic antibiotics can offset but not entirely eliminate this deficiency. Therefore, the type of surgery such patients undergo might have a role in postoperative complication rates. 11, 14 The viral load and the history of opportunistic infections might also play a role. Both are closely related to CD4+ lymphocyte counts, the overall immune status, and the survival rate. 19 Low serum albumin levels reflect a poor nutritional status and a declining overall state of health. Hypoalbuminaemia is associated with greater morbidity, and is an even better predictor of death than CD4+ lymphocyte counts. 20, 21 In our patients, preoperative albumin levels were not determined routinely; they were Nonetheless, we recommend that serum albumin levels be evaluated before surgery in all HIV-infected patients.
In our study, there were no blood exposures to any health care workers. Universal precautions should be taken for all patients (not only those who are HIV positive) to reduce the risk of transmission. 22 In HIVpositive patients, identification of risk factors (CD4+ lymphocyte counts, albumin levels, and clinical disease staging) may help minimise morbidity.
